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ABJBRE7IATI0KS; 
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lr 

PC 
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PETE 
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TBR 
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Accumulator 

X»ive Register 

Program Counter 

Memory Buffer Register o 

(Cleared on time pulBe l.l) 

Jghotqglectric lap© Reader 

loggle §vitch Accumulator 

loggle Switch Buffer Register 

light Pen FF 

light Gun FF 



C(AC): "Contents of AC" 
: "Replaces" 

X : Complement of X: 



X X 

1 



i\ : Intersect, and, logical product. 
(J : Union inclusive or„ logical sua 
^ : Partial add, inequivalence, exclusive or 6 



mod n: Modulo n J y » x mod n means x = kn + y f or some 

integr k <k^n - lc 
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ADDRESSABLE IHSTRUCTIOHS 



Instruction Bits 
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16 



00 Oaaaaaaaaaaaaa 





Operation cede 



~T 



*S 



Addr-sse 



SWBCL 


[ OCTAL VALUE 


ACTIOS 


sto X 


000000 + x 


STOre the contents of the AC in register Xo 
3CTfch»C(x), C(FC)+1~*C(PC), 


sir x 


100000 + x 


Store the contents of the IS in register x. 
C(LR)-W5(x), C(PC)+1-4C(KJ). 


add x 


200000 + x 


ADD the contents of register x to the AC 
C(x) + C(AC)-»C(AC), C(FC)«1-*C(?C) 


llr x 


300000 «• x 


I^>ad the IB with the contents of register x„ 
C(x)«-*C(l5), C(PC)+1-*C(PC) 


tra x 


500000 ♦ x 


TfiAnsfer control to register z« 
x->C(I>C) 


trn x 


400000 + x 


Tfiansfer to register x if C(AC) is Hegative. 
AC q « 1 : 3r-#C(FC), AC * : G(FCT+1-»C(PC),> 



OPERATE M2CRO CCMMMDS 



vwmmic 


ACTION 


SYMBOLIC DESCRIPTION 


CLL 


Clear Left 9 bits of AC 


0«$C(AC) bits 0-8 


CLE 


CLear Sight 9 bite of AC 


0~*C(AC) blts q^ 17 


CCM 


CCMplement AC 


C(AC)-*C(AC) 


PAD 


Rartlal ABd MBR to AC (for each MBR 
ONE, complement the corresponding AC 

bit.) 


C(MBR)aC(AC)-*(AC) 


GEY 


A £arRY digit is a COSE if in the next 
least significant digit, either AC * 
and MBR = 1, or AC = 1 and carry digit 
= 1« The carry digits so determined are 
partial added to the AC by CRY. PAD and 
CRY used together give a full one's 
complement addition of C(MBR) to C(AC)„ 


CRY [c(AC), C(MBR$ 
- C(AC) A 0-^ACo 

Ci * [C(MB#. OC(a5) J 

oIq.h c(Acy 

i « 0, 1, . . . , 17. .. 

j » (i+l) mod 18* 

CRY fc(AC)* G(MBR), C(MBR)J 
« C(AC) + C^MBR) 


CYH 


CYcle AC contents Right one binary 
position* (AC bit 17 goes to AC 
bit 0) 


C(AC) i ->C(AC) 

i «• D 1, . . . , 17 
J » (iM) acd 18 


SBR 


shift AC contents right one binary 
position (AC bit is unchanged,, 
bit 17 is lost) 


C(AC) i -frC(AC) i +l, 

i * 0, 1, 2, . . . 16 


ANL 


AND (logical product) MBR contents 
into Live register* 


C(MBR)/1 C(LR)-»C(LR)< 


GEL 


OR, (logical sum) MBR contents into Live 
register 


C(MBR)LJ C(LR)-*C(LR), 


iMB 

1MB 
TBR 

MIR 


transfer AC contents to MBR 
transfer JjR contents to MBR 
transfer TBR contents to MBR* 

(inclusive or) 
transfer MBR contents to LR 


C(AC>^C(MBR) 
C(LR)-»C(MHt) 
C(T£R)U C(KBR)->C{MB&) 

C(MBR)-»C(IR) 


TAC 


transfer TAC ONES to AC (inclusive oy) 


C(TAC)C/C(AC)-»C(AC) 


PEN 


set AC bit from light PEN ¥F V 
and AC bit 1 from light gun FF* 
(JF's contain ONE if pen or gun saw 
displayed point). Then clear both light 
pen and light gun FF'e* 


C(LPl)-»C(AC) o 



C(LEc)-*C(AC) c 
0-*C(LPl) 6 0-#3(LP2) 



OE&tATE MICHQ CCMMAHBS—IN-OUT OBDSHS 



MNIMQNIC 



R1L 



R3L 



DIS 



ACTIOS 



Bead QHE Line of tape from PETR Into 
XC biTi^OT 3, 6, 9, 12„ 15o with CUt 
before read 



Head TBBKE Lines of tape from PETH into 
AC bits 0, 3, 6, 9# 12, 15, with CIS 
before each read» 



SWBOHC DJS5CRIPTI0H 



WSplay a point on scope (AC bits 0-8 
specify X c ©ordinate o AC bits 9-17 specify 
T eocrdinate) 

NOTE: Scope coordinate (0„0) is at center 
of scope 



P6H 



P?B 



HLT 



EXO 
through 
EX7 



Punch one SI X-bit line of Flexo tape 

(without seventh hole) from AC bits Z t 

5, 8 11 lb, 1?, HOTE: Lines without 
anxrtmth hoi s are Ignored bv PETE 



same as P6H D but with SSVSKTB hole 



Bal/g the computer (chime sounds) 



operate users EXT ernal equipment 
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STM30LIC OFSRiiTS INSTRUCTIONS 
SYMBOLIC CPSRATB INSTRUCTIONS PRBSSSTET RECOGNIZED BY 

the macro coNmsiOB program 



SIMBOL 



OCTAL VALUE 



ell 
clr 
cla 
clc 

lro 

cal 

air 

ala 
ale 

axil 

ana 

orl 
ora 

lac 

lec 

lad 

lpd 

cry 

com 
cyl 

cyr 

shr 
amz 



700000 
640000 
740000 
740040 
600200 

740200 

600201 

600221 
600261 

600305 
6OO325 

6OOIO5 
600125 

740022 

740062 

600032 

600022 

600012 

60040 
600031 

600600 
600400 
600051 



DESCRIPTICK~-Micro commands used are enclosed In ( ) 



(CLL) cJLear left half of AC. 0-*C(AC) Mts 0-8 

(CLR) clear £ight half of AC 0-*C(AC) bite 9-17 

(CLL, CLR) clear AC* 0-*C(AC) 

(CLL, CLR CCM) clear and gamplement AC. <H>C(AC) 

(MLR) clear IB to zero (MBR cleared at l.l). 
0-»C(LR) 

(CLL, CLR, MLR) clear AC and IE. O-^C(LR), 
0-*C(AC) ~ — 

(4MB, MLR) transfer AC contents to LfjU 
C(AC>4C(LR) 

(iMB, MLR. PAD) ALR, then clear AC, C(AC*C(LR) (O-^C(AC) 

(AMB, MLR CCM, PAD)_ A£R 6 then CLC, 
C(ACH'C(LR) i 0-»C(AC) 

(AMB, ANL) ^DACtoJ^* C(AC)/lC(LR)-»C(LR) 

(AMB, ANL, PAD) AKL e then clear AC 

c(Acy)c(ia)-*c(ia) o-»c(ac) 

(AMB, ORL) OR AC to I&o C(AC)UC(LR)-»C(LR) 

(AMB, ORL, PAD) QHL, then clear AC. 
C(AC)U C(IflH>C(LR) 0"*C(AC) 

(CLL, Clfl. 1MB, PAD) transfer LR contents to AC* 
C(LRH>C(AC) ~~ 

(CLL, CLR<> 1MB, PAD, CCM) JAC and complement » 
C(LR)-*C(AC) 

(1MB, PAD, CRT) Ml a&d to AC. 
C(LR)+C(AC>*C(AC) 

(1MB, PAD) IR partial a&d to AC, 
C(LR)aC(AC)-*C(AC) 

(1MB, CRY) LR carxs; to AC. 

CRy£c(AC), C(LR)J*C(AC). 

(CCH)c comp lement AC. C(AC>-*C(AC) 

(AMB, PAD, CHI) cjffjle AC left* C(AC) -*C(AC) 

(CYR) exele AC right- C(AC) -)>C(AC) 

i =pH)mo& 18, j * 0, 1, . . . , 1? 
(SBR) sjjift AC xighto C(AC)i-»C(AC) i+1 

i - 0, 1, ... e 16 
(MB, CCM, CRY) add A£ to ginus s.eroo 
+ C(AC)-*C(AC) 



SYMBOLIC OESRATE IUSTRUCTICHS 

PRESENTLY RECOGNIZED BY 

THE MACRO CCMVERSION PROGRAM COST'D< 



SYMBOL 


OCTAL VALUE 


DESCRIPTION— Micro commands used are enclosed in ( ) 


hit 


630000 


(HLT) jglj computer • 


opr 


600000 


( — ) no operation will he performed* 


rlr 


761600 


(CLL, CLE, R1L, CIR) Read ona line and eycle Righto 


rle 


761000 


(CLL, CLE, R1L) Read. sm& Character. 


r3c 


763000 


(CLL. CLR fi R3L) Read three Lines* 


die 


722000 


(DIS) Djjaplayo 


dsa 


722021 


(DIS, AMB PAD). Display and clear AC 


dec 


72206I 


(DIS fl AMB 9 CCM, PAD) Display and CLCe 


prt 


624000 


(PRT). Pr.ii\£ one flexo character* 


pnt 


624600 


(HIT, CYR) Jgri&fc one flexo character and cycle right, 
in preparation to print the next* | 


pna 


624021 


(PRT, AMB e BfcB) £BT and clear AC, 


pnc 


624061 


(PRT AMB, CCM, PAD) EST and CLC„ 


p6h 


626600 


(B6H, CYR) Punch sjlx J^oles and cycle righto 


p6a 


626021 


(P6H, AKB, PAD)o £&U and clear &C» 


p68 


766000 


(CLL„ CLE, P6H) Punch .g££ jpaces (feed ©ne> line of 
ol&nk tape), 0-*C(AC) 


P7h. 


627600 


(P7H, CYR) Punch seven &olee and cycle righto 


p7a 


627021 


(P7H t AMB, PAD) Punch seven holes and clear AC* 


pen 


600100 


(PES) Read LP FF°s, then clear them* 


tac 


740004 


(CLL. CLR TAC) Read !gAC (toggle AC) into cleared Ac* 


tor 


740023 


(CLL a& TBR PAD) Read TBR (toggle MBR) into 

cleared AC* 



